[Serum fluoride concentrations and exocrine kidney function with sevoflurane and enflurane. An open, randomized, comparative phase III study of patients with healthy kidneys].
Sevoflurane is a "new" volatile inhaled anaesthetic. Owing to its lower blood-gas solubility coefficient, emergence from anaesthesia is faster with sevoflurane than with isoflurane, enflurane, or halothane. Sevoflurane undergoes metabolic biodegradation, releasing inorganic fluoride ions that could produce nephrotoxicity. In this study, we compared serum inorganic fluoride concentrations (IFCs) in patients receiving either sevoflurane or enflurane. Furthermore, indices of renal function were evaluated until the 3rd postoperative day. Thirty patients with no history of renal or hepatic disease and with an anticipated duration of anaesthesia of at least 3 h were studied in an open, prospective, randomised clinical trial. Anaesthesia was induced with fentanyl, thiopentone, and vecuronium for facilitating endotracheal intubation. Anaesthesia was maintained with sevoflurane or enflurane, 60% nitrous oxide in oxygen, and additional doses of fentanyl. Blood samples for serum IFCs were obtained preoperatively and 2 and, if possible, 4 and 6 h after starting sevoflurane or enflurane, at the end of anaesthesia, and 1, 2, 4, 8, 12, 24, 48 and 72 h post-anaesthesia. Fluoride analysis was performed using an ion-selective electrode. Indices of renal function (serum sodium, osmolality, creatinine, urea, and uric acid, urine specific gravity, osmolality, and pH) were evaluated preoperatively, at the end of anaesthesia, and 24, 48, and 72 h post-anaesthesia. The duration of anaesthetic exposure was approximately 1.65 MAC-h for both inhaled anaesthetics. Peak serum IFCs were higher with sevoflurane (34.5 mumol/l) than with enflurane (19.4 mumol/l). Fluoride levels decreased more rapidly with sevoflurane: 24 h post-anaesthesia there was no difference between sevoflurane and enflurane (Fig. 1). The area under the curve (AUC) was greater with sevoflurane (688 mumol/l.h) than with enflurane (591 mumol/l.h). For both groups correlation coefficients were higher for MAC-h and AUC than for MAC-h and peak serum IFC (Figs. 2 and 3). Indices of renal function did not change in either group. In our study 1.69 MAC-h sevoflurane produced peak serum IFCs of 34.5 mumol/l. This is in accordance with the investigation of Frink et al. [4], who reported approximately 30 mumol/l after 1.4 MAC-h sevoflurane. Peak serum IFCs with sevoflurane were twice those with enflurane. Within the first 24 h post-anaesthesia, fluoride levels decreased more rapidly after sevoflurane. AUC may be more important than peak serum IFC in evaluating patients who are at risk for renal concentrating defects. In our study there was no evidence of renal dysfunction in either group.